the anterior part of the abdomen. Without this device, it is difficult to demonstrate both anterior and posterior uterine walls on the same film, owing to the different exposures required. As implantation is nearly always anterior or posterior, a lateral radiograph is necessary to show the placenta in profile. This used to be taken with the patient lying on her side, but during the last two years, the erect position has been used. In the latter procedure, the feetus tends to rest directly on the anterior uterine wall, and thereby lessens the possibility of the liquor giving rise to a pseudo-placental shadow.
Displacement of presenting part by placenta pravia.-It seems to be agreed by most authorities, that the lower segment extends some 7-11 cm. upward from the internal os, before the onset of labour. The junction of the upper and lower segments should not therefore be above, nor very much below, the pelvic inlet. It follows that a placenta which is shown to be entirely within the abdomen before labour, is not privia. On the other hand, evidence of placenta extending downwards into the pelvis, usually, but not always, indicates implantation on the lower segment. Radiological diagnosis depends on the demonstration of placenta at the level of the brim, the accuracy achieved varying with the presenting part.
Head presentations. In normal cases, the minimum distance between the presenting part and the bony margin of the pelvic inlet, should be slightly greater than the thickness of the intervening uterine muscle. In several hundred lateral radiograplhs, taken in the erect position, I have found the head from 0-5 to 1-5 cm. distant from both pubes and promontory, unless its dimensions were small in relation to the pelvic brim. In the latter ( Fig 5B) the effect of gravity being greater towards the pubes-the head was often several centimetres from the promontory, but a further lateral view in a semi-erect position, showed it had gravitated backwards, and the gap was now within the range of normal.
In the erect or semi-erect antero-posterior view, the head normally lies in the central pelvic axis, approximately equidistant from the lateral margins of the brim.
If placenta passes through the inlet on to the lower segment, it must increase the minimum distance between the presenting part and the brim. Knowledge of this distance, representing the combined thickness of placenta and uterine muscle, would be some indication of the degree of extension on to the lower segment. The greater the gap, the more likely is implantation on the lower segment to be considerable. Radiologically the distance can be estimated, using the presenting part as though it were a contrast medium. In head presentations the X-ray findings are as follows:
Anterior placenta prnvia (Fig. displacement The head is usually displaced 21 cm. or more from the pubes. A gap of 4 cm. or more during the last four or-five weeks of pregnancy indicates a major degree of placenta prnvia but 2j cm. may be equally significant if the head is also displaced laterally.
Between 28 and 34 weeks a head-pubes distance of barely 2j cm. without lateral displacement should always be reconsidered after an interval of two to four weeks. Almost invariably the X-ray findings will then be normal, indicating implantation on the upper segment, although probably extending well down.
Posterior placenta prwvia (Fig. 4 ).-(1) Posterior placental shadow. (2) Head-promontory displacement (Fig. 4, A, B ).
If the distance between the head and the promontory in the erect position exceeds 2j cm.
it is advisable to re X-ray with the patient reclining backwards. Should the gap be maintained in the second position it should be considered as a true displacement (Fig. 5A ). Its significance will vary (as described under Anterior placenta prwvia) with the amount'of displacement, whether associated with lateral displacement or not, and the stage of pregnancy at the time of X-ray. Lateral placenta pra?via.-Although implantation on the lower segment is usually anterior or posterior it frequently extends on to the lateral uterine wall. In such cases the radiographs show the presenting part displaced not only forwards or backwards but also to one side of the central pelvic axis. I have only twice found radiographic appearances which suggested a placenta previa confined to one lateral wall. In each case the presenting part was displaced to one side of the midline but was normally distant from both pubes and promontory.
SEMI-ERECT POSITION

DIFFERENTIAL DIAGNOSIS
(1) Full bladder.-The patient should always pass urine immediately before examination. A partly filled bladder may cause a gap of several centimetres between the head and the pubes; if associated with an anterior placental shadow, this may lead to an erroneous diagnosis of placenta prnevia.
(2) Loaded rectum and pelvic colon.-A large accumulation of faces in the pelvis may prevent engagement and cause the head to be widely separated from the promontory and, in some cases, from the pubes too.
Fawcal matter produces typical X-ray appearances so that recognition is easy if the placental shadow is anterior and there is no head-pubes displacement to indicate extension into the ERECT POSITION pelvis. Confusion may arise with a posterior shadow, but placenta prxvia can be excluded, if further X-rays after evacuation of the bowel show a normal head-promontory distance.
(3) Lax abdominal muscles ( Fig. 5B ).-When the mother's abdominal wall is flabby, the presenting part is usually resting directly above the pubes in the erect position, although in extreme cases it may be even further forward in a pouch formed by the sagging abdominal muscles.
If the placental shadow is posterior and therefore continuous with the extremely wide head-promontory gap, the appearances in the erect radiograph are identical with posterior placenta prxvia. Although the state of the abdominal musculature is obvious on examination of either the patient or the radiograph, a further examination should be carried out in the semi-erect position; if the head is then normally distant from the promontory, the possibility of co-existing placenta pravia can be excluded.
(4) Pelvic tumours.-Displacement of the presenting part is occasionally due to either fibroids or an ovarian cyst. Differentiation from placenta przevia may be impossible radiographically, if the soft tissue space separating the head from the pelvis is continuous with the placental shadow. Suspicion should be aroused when there is no such continuity, a good example of which is illustrated in Fig. 6A , B, C; in this case, which had not been diagnosed clinically prior to radiography, the outline of the tumour could be seen through the gas-filled lumen of the bowel.
In my radiological experience. the incidence of pelvic tumours causing displacement of the presenting part has been small, compared with that of placenta previa. Usually the presence of a tumour was known to the obstetrician, or it was suspected where the patient was an elderly primigravida, especially if fibroids had been palpated on the abdominal part of the uterus.
Breech presentations.-There are two main reasons why the radiological diagnosis of placA nta praevia is less reliable with breech presentations. Firstly the breech is irregular in shape and therefore fits less closely than the ovoid skull into the lower pole of the uterine cavity; secondly, owing to technical difficulties, its translucent outline representing subcutaneous fat is not consistently visible in the routine lateral radiograph. Nevertheless in spite of these disadvantages, the method need not be discarded on discovering a breech presentation.
A major degree of placenta pravia can be excluded when the breech is dipping symmetrically into the inlet, and there is no wide separation from either pubes or promontory. As similar findings may occur when the thin lower edge of a placenta crosses the brim latero-anteriorly or latero-posteriorly, only a major degree of placenta prxvia should be excluded without re-examination.
The diagnosis of placenta previa follows the same principles as in head presentations, but tends to be less accurate. Owing to faulty accommodation, the amount of displacement is very often disproportionately greater than would be expected for the degree of placenta prmvia which is subsequently found. For this reason when the breech is widely separated from either pubes or promontory, I make a practice of suggesting a further X-ray examination following version; the obstetricians have usually co-operated, and the baby has been turned in the X-ray department. Further films, taken immediately afterwards, have shown, either the head fitting snugly in the brim, and thus excluding placenta prmvia; or displacement was still present but usually less than with the breech.
Malpresentation.-Regardless of the presentation, I have found that a diagnosis can eventually be made, if not at the first examination, in nearly every case. Interpretation is not difficult when the foetus lies transversely, the disadvantages differing only in degree from those encountered in breech presentations.
With a transverse lie, placenta praevia can be excluded if the lateral radiograph shows the foetus as a whole immediately above the pelvic inlet and some 2j cm. or less from both pubes and promontory. More often, perhaps, the nearest foetal parts are several centimetres away from one or both of these bony landmarks, in which case it is advisable to postpone diagnosis, and suggest re-examination after version.
Occasionally a patient, examined for the first time in the last two or three weeks of pregnancy, is found to have a transverse lie, the foetus being some 7 or 8 cm. from pubes or promontory. If the site of displacement is continuous with a placental shadow extending only about half-way up the uterine wall a major degree of placenta previa can be diagnosed without any further examination.
A NEW APPROACH TO AMNIOGRAPHY The following is a brief account of this work which was carried out with the collaboration of Mr. Gordon Lennon. It is only on rare occasions that the slight risk inherent in any kind of amniography seems to be justified. In such cases we have employed two variations of the usual procedure, in order to reduce the danger to a minimum.
(1) Lipiodol was first used, the amount injected varying from 3 to 5 c.c. By suitable posturing of the patient it was possible, as I had expected, to demonstrate a layer of contrast medium on either the anterior or posterior wall of the lower segnent. A striking and unexpected sequel revealed in films taken the following day was an almost complete radiopaque outline of the baby, which persisted until delivery. Presumably the continual movements of the foetus had rubbed the lipiodol into the vernix, forming an emulsion on the baby's skin.
(2) Although Pyelosil belongs to the same group as Uroselectan, Skiodan, &c., of the original method, I used it in a different way. 20 c.c. of a 70% solution was injected into the uterus with the patient in a half-sitting position, following which she sat upright to allow the heavier contrast medium to sink through the liquor to the bottom of the uterine cavity.
In this way the maximum radiopacity of the liquor was obtained where it was most wanted-in the lower segment. Dr. Frank Reid's paper has indicated an additional valuable method and aid in the localization of the placenta.
It falls to my lot to evaluate this diagnostic procedure obstetrically, to estimate its need and, above all, to place it in its proper perspective in relation to clinical experience and judgment in the diagnosis and management of cases of possible placenta praevia and of cases of ante-partum hemorrhage, where the causative factor is temporarily in doubt.
CLINICAL ASPECT
At the discussion on placenta previa (Proc. R. Soc. Med., 44, 121) it was asserted by Macafee, Marshall and Snaith that, in their experience, the diagnosis of placenta prnevia was possible in the vast majority of cases, on consideration of the history and on abdominal palpation alone. In consequence, they advocated the avoidance of vaginal examination prior to treatment by Cesarean section, in cases where the diagnosis of placenta praevia had been made, and it is probably true to say that there is a large body of opinion in agreement with this view.
None the less, such a radical and dogmatic claim in diagnosis can only be accepted if it can be applied to obstetricians in general as well as to experienced clinicians. I have, therefore, reviewed all the cases of ante-partum hemorrhage and of proved placenta prnvia occurring during 1950 in the Birmingham Maternity Hospital, on the staff of which there are 7 consultants. The analysis of these cases has been carried out purely with a view to establishing the correctness, or otherwise, of clinical interpretation in diagnosis. The combined total of cases of ante-partum hemorrhage from all causes and of placenta praevia without hemorrhage admitted during the year was 87.
The case due to another cause was an unusual case of hemorrhage simulating a placenta prnvia.
Examination under anesthesia showed no evidence of a low-lying placenta and thereafter the membranes were ruptured on the assumption that the hemorrhage was accidental. This, however, failed to control the hemorrhage which was fairly free. The cervix was then inspected and it was found that the hemorrhage, which was arterial in origin, was arising from a vessel on the vaginal surface of the anterior lip. This was satisfactorily controlled by the temporary application of a sponge forceps and labour, which was already established, was allowed to proceed. Unfortunately, this patient later developed a concealed accidental hemorrhage which resulted in the death of the fcetus. The total number of cases finally diagnosed as cases of accidental hemorrhage was 45. The case of incorrect diagnosis was an elderly primigravida who had been in hospital for a fortnight with a severe degree of toxlemia when slight ante-partum hemorrhage occurred at the 37th week. The head, which was small, was engaged in the pelvic brim. A Casarean section was carried out because of the toxemia and ante-partum hemorrhage and at operation a major degree of placenta prxvia was discovered. It is obvious, therefore, as is to be expected, that there is no great difficulty in the accurate diagnosis of cases of accidental haemorrhage of toxemic origin. When a co-existent placenta praevia is present in a toxaemic case it may be overlooked.
In the 12 correctly diagnosed non-toxaemic cases it was found that the diagnosis was aided, clinically, by finding engagement of the presenting part in half of the cases, and by the history of the hemorrhage and the irritability of the uterus in the other half. Moreover, some of these cases had, in addition, some degree of concealed hemorrhage producing localized pain and tenderness, thus indicating the site of the placental detachment.
The total number of cases finally diagnosed as cases of placenta previa was 41. At some stage, however, this diagnosis was made in 60 cases. This high figure is due, of course, to the fact that in many of these cases the diagnosis was doubtful, but as immediate active treatment was not thought to be advisable it was felt that, in the first place, they should be placed in the worst possible category. The diagnosis was found to be correct in 37 of these cases and incorrect in 23. There were 4 cases in whom the condition was quite unsuspected. Of those correctly diagnosed as placenta pravia 10 were classified as mild and 27 as severe.
Of the 23 cases incorrectly diagnosed there proved, in the end, to be 22 cases of accidental heemorrhage and 1 case due to another cause, which has already been detailed. All of these 22 cases of accidental hiemorrhage were of non-toxaemic origin. A further review of these 22 cases, provisionally diagnosed as placenta previa in the first instance, shows that some of them were later assessed clinically to be, in point of fact, cases of accidental heamorrhage, on account of the subsequent descent of the presenting part. When these 22 cases were seen initially, however, there were 14 in which the head was high with added deflexion in 3 of thess cases. There was one case of transverse lie, one of oblique lie with the breech in the iliac fossa, and 3 cases of breech presentation with non-engagement.
It is clear, therefore, that there is here a group of cases of no inconsiderable proportion diagnosed initially as placenta prnvia, temporarily treated as such and later found to be cases of non-toxaemic accidental haemorrhage. This analysis therefore refutes the contention of the clinical observers who maintain that they can almost always be certain when the patient has a placenta przavia on history and abdominal palpation alone. It further indicates a group of cases in which X-ray localization of the placenta will be desirable once its accuracy is established. TREATMENT In none of these cases was radiography employed in assisting the diagnosis. It will beinteresting, therefore, to observe how these cases were managed and treated.
Of the 10 mild cases of placenta pravvia 3 required no treatment, 6 were treated by rupture of the membranes and 1 was treated by repeat Caesarean section. Of the 27 severe cases of placenta praevia 22 were delivered by Caesarean section and 5 vaginally. All the 22 cases of non-toxaemic accidental hiemorrhage were delivered by the vaginal route. The 4 unsuspected cases, details of which will now be given, were all cases of severe degree and were treated by CQsarean CQsarean section Mwas performed and a severe degree of placenta prxevia discovered at operation. Case 3.-Primigravida with an oblique lie with the breech in one iliac fossa. X-ray examination elsewhere had suggested placenta previa. Examination under anaesthesia did not confirm the presence of placenta praevia but at CQsarean section a second degree placenta prnvia was found.
This case is of special significance and will be referred to in more detail later. Case 4.-Primigravida with the head above the brim in the later weeks of pregnancy, there being no apparent reason for this abnormality. The pelvis was normal. Pregnancy continued until the 42nd week, a medical induction was performed and when labour commenced there was severe antepartum bamorrhage, CQsarean section was performed and a third degree placenta previa discovered.
Two further cases are of interest in that placenta praevia was suspected but not confirmed until after slight ante-partum haemorrhage had occurred. The diagnosis, even then, was not finally accepted and examination under anaesthesia was carried out in both these cases.
AUG.-JOINT MEET. 2 Proceedings of the Royal Society of Medicine Case A.-This patient was gravid: 2. The head was found to be high and lying towards the left iliac fossa at 35 weeks-it could not be pushed into the brim. During early labour at 411 weeks hemorrhage occurred. Examination under anmsthesia was carried out confirming the presence of a severe degree of placenta prwvia and Caesarean section performed. Case B.-This patient was gravid: 2. The breech was presenting and was high. A slight show had occurred at 36 weeks and at 38 weeks examination under anesthesia was performed to confirm the presence of placenta previa. This led to torrential heemorrhage and a very rapid CQsarean section was performed.
In 5 of these 6 cases X-ray investigation, if accurate, would have helped materially in providing an earlier diagnosis of the exact state of affairs, and would have led to the avoidance of the risks associated with a doubtful diagnosis and, even more so, the avoidance of the dangerous practice of performing digital vaginal examination in cases of severe degree of placenta previa. In this type of case I find myself in entire agreement with Macafee, Marshall and Snaith, that where placenta prnevia of major degree is probable, digital vaginal examination is to be condemned.
The remaining case (Case 3 from the unsuspected group) requires further elaboration because in this case radiological diagnosis was available but was ignored. This was a primigravida, aged 30, with an oblique lie-the breech lying in the right iliac fossa. She was referred by her doctor at 38 weeks to the Ante-Natal Clinic, and the following X-ray report was enclosed from films taken at 361 weeks: "Single foetus, breech presentation. The breech lies well in front of the pubes in the erect posture, the dorsum is to the right, the placenta is posterior and there may be a marginal placenta prmvia, which would account for the high position of the breech."
The obstetrician concerned seems to have been somewhat sceptical of this report and not a little amazed at the audacity of the radiologist. Examination under anesthesia was performed without preparations for Cesarean section. The os was closed and it was only found possible to exclude a central placenta previa. Spontaneous version had taken place the day before and it was now noted that the head could not be made to enter the brim. At no time had there been any haemorrhage. The patient was sent home and readmitted a week later on account of a transverse lie. Cxsarean section was decided upon on account of the unstable lie and disproportion without mention of placenta prxvia. At the operation the placenta was found on the posterior wall and extended to within one inch of the internal os.
There was a battledore insertion of the cord into the upper margin of the placenta.
EXAMINATION UNDER ANESTHESIA
Of the proved mild cases of placenta previa 3 were examined vaginally under anesthesia and in 7 cases this was not found necessary. Of the severe cases of proved placenta previa vaginal examination under anmsthesia was carried out in 17 of the 27 cases and not performed in 10 cases. Of these 17 cases in which vaginal examination was carried out, severe haemorrhage occurred during the examination in 8 cases. In the non-toxemic group of accidental haamorrhage (Table III) vaginal examination under anaesthesia was carried out in 8 of the 22 cases and in 14 it was not found necessary.
In this hospital, therefore, there is still a tendency to examine cases vaginally where placenta previa, even of major degree, is suspected, and this was carried out in two-thirds of the cases, resulting in excessive additional haemorrhage in half of the cases so examined.
There is a good case for the avoidance of such an examination even though in some cases the examination will prevent an unnecessary Cesarean section. If accurate radiological assessment were available in cases of suspected placenta prnevia, it would result in the better management of such cases and would eliminate the need for vaginal examinations with their attendant risks. Similarlyb accurate X-ray localization of the placenta might rule out placenta previa as the cause of the bleeding or malpresentation. HOSPITALIZATION Placenta prawvia mild.-Of the 10 cases 8 were in hospital only one to two days before delivery. There were only 2 cases of more prolonged stay, one of fifteen days and another six weeks.
Non-toxwemic accidental haemorrhage.-Of the 22 cases of non-toxaemic accidental haemorrhage presumed to be cases of placenta praevia in the beginning, 13 were delivered within two days of admission, 3 were in hospital for three days before delivery, a further 4 were in-patients for less than a week, and 2 were in hospital for ten days before delivery. Of the 12 cases of non-toxaemic accidental hiemorrhage diagnosed as such, 7 were in hospital for two days or less before delivery, 2 were in hospital for a week and 3 for a fortnight before delivery.
Placenta pravia severe.-Of the 31 cases of severe degree of placenta prmvia, which includes the 4 unsuspected cases, 16 of these were in hospital for less than three days before delivery, 3 for less than a week, 6 for seven to ten days, 3 for about a fortnight, and 3 required hospitalization for between five and six weeks. Two cases were discharged after the initial hlmorrhage had subsided and required readmission on account of further bleeding.
No satisfactory deductions can be made from these figures on hospitalization.
DIscussIoN
In consideration of the question of the value of radiological investigation in the localization of the placenta it is of primary importance that agreement be first reached as to whether this diagnostic aid has been found to be of sufficient accuracy for general use. It was argued by Professor F. J. Browne at the recent discussion on placenta previa, that the previous published work by Dr. Reid on this subject had not shown a sufficient degree of accuracy even in his expert hands, and he felt that in the hands of less experienced personnel the method would prove of little value. However, Dr. Reid has shown in his more recent work an increased degree of accuracy in radiological localization of the placenta and it would seem that with enthusiasm for this work, and careful follow-up of cases by radiologists in other centres, the method could prove to be of definite value to clinicians.
It must be clearly understood that, as with other forms of investigation, this method must be used only as an adjunct to careful clinical observation and must never be considered to be the final answer. Furthermore, there can be no place for this diagnostic procedure as a routine measure in obstetric practice.
The assertion by Macafee, Marshall and Snaith that correct diagnosis-in cases of placenta previa can be made entirely on the history and on abdominal palpation is, in the light of the present investigation, untenable. It is probable that obstetricians of their experience can be reasonably certain in a large proportion of cases that they are dealing with a case of severe degree of placenta previa, but this degree of accuracy cannot be obtained by the majority of those responsible for obstetric care in hospitals. The present investigation has shown that for the average clinician there appears to be a need for help in the establishment of a definite diagnosis where, for the time being, placenta prnvia is merely suspect.
It should also be of considerable value in determining, if previa, the exact position of the placenta, i.e. whether situated mainly anteriorly or posteriorly, thus assisting in the management of these cases. In particular where a posterior position is discovered, as Stallworthy has emphasized, the treatment may need to be adjusted in favour of CQsarean section in the interests of the child.
With regard to hospitalization and the occupancy of beds in ante-natal wards by cases of' ante-partum hlmorrhage, the assertion has been made by Macafee that, in his experience, no admission could have been avoided by the application of soft tissue radiography. This is probably true, but by the application of soft tissue radiography some cases of placenta previa will be diagnosed before they could be suspected clinically, and might require admission to hospital as a safety measure on that account. But, surely, the main value to be gained from radiography, in this respect, would be in those cases of ante-partum hlmorrhage already admitted to hospital for observation, where the diagnosis lies between a possible placenta prnvvia of unknown degree and non-toxeemic accidental hemorrhage. The problem looked at from a different angle from that of Macafee would be one in which the knowledge gained by soft tissue radiography would allow the discharge of the patient, safely, from hospital when it had been shown that a severe degree of placenta prvvia was not present and when the hlmorrhage had subsided. Radiological localization is not designed to prevent admission to hospital, but rather to permit of discharge from hospital. It might thus help to limit the stay ofcases ofante-partum hiemorrhage found to be due to non-toxaemic causes or mild degrees of placenta previa, and allow of earlier resumption of the patient's. domestic responsibilities.
Stallworthy has mentioned a group of 25 cases in which such discharge from hospital was possible after radiological investigation was carried out, and in no cases was this discharge regretted. Stallworthy specifically mentions that in these cases no vaginal examination was carried out, but it is important to emphasize that at least a speculum examination should. be performed before such a patient is allowed to be discharged. One must assume that hewas referring to digital vaginal examinations only.
Just recently I had a case which illustrates this point forcibly: A patient, aged 35, gravid: 3, was admitted to hospital at 28 weeks on account of ante-partum himorrhage. The hiemorrhage was bright and continued for several days after admission and, later, this patient was demonstrated as a probable case of placenta previa. Had soft tissue radiography been carried out in this case the placenta would have been found to have been normally situated. and without careful assessment of the case this patient might have been erroneously discharged once the hlmorrhage had subsided. On speculum examination, however, which was not carried out until the patient had been in hospital for a fortnight, a severe degree of carcinoma of the cervix was discovered.
It is quite clear, from the present investigation, that at the Birmingham Maternity Hospital, and probably at many other hospitalL, in contradistinction to the methods practised by Macafee, Marshall, Snaith and others, many digital vaginal examinations are being carried out under anvsthesia in cases where the diagnosis is probably that of a severe degree of placenta previa. As has been shown from the present figures, two-thirds of these cases were subjected to vaginal examination and in one-half of these dangerous hwmorrhage was produced. Macafee, Marshall and Snaith, when omitting the vaginal examination, admit that they may occasionally perform an unnecessary Cesarean section, but they do not state how many, and it would appear that there is a definite place for radiological investigation as the via media in the classification of these cases, at present handled so diversely. This would then clearly reduce the necessity for examination under anxEsthesia to those cases considered not to be due to placenta prxvia of major degree, as advocated by the three obstetricians mentioned. This examination may still be necessary in order to exclude the presence of a severer degree of placenta previa than indicated radiologically, which may occur when the placenta happens to be unusually thin.
Though soft tissue radiography will not always determine the line of treatment, it may prove to be of definite value in the following^cases:
(1) In all cases of suspected placenta previa prior to the time when active treatment is indicated, in other words before practical viability, and in the absence of severe hlmorrhage.
(2) Tn non-toxemic cases of accidental hemorrhage with a coincident malpresentation or malposition of the foetus.
(3) In cases of malpresentation without, or with, any other reasonable explanation for this malpre$entation being present.
Before carrying out this investigation I shared the opinion of other clinicians that there was probably no necessity for additional aid in the localization of the placenta, but from this review of a year's cases in the Birmingham Maternity Hospital, that outlook has had to be revised. SUMMARY (1) There appears to be a definite need for additional aid in the localization of the placenta such as might be provided by soft tissue radiography.
(2) The method must provide a sufficiently high degree of accuracy in diagnosis when assessed by radiologists generally.
(3) It must be employed in selected cases only and not as a routine method of investigation.
The types of cases have been enumerated.
(4) Soft tissue radiography should not be considered as more than an aid to diagnosis and management. It must never be allowed to replace careful and complete clinical assessment.
(5) It should, however, help to eliminate the employment of unnecessary and dangerous digital vaginal examinations.
(6) In cases of ante-partum haemorrhage of early onset it may allow earlier and safer discharge from hospital.
Professor J. Chassar Moir (Oxford): When in 1934 Snow and Powell claimed that the placental site could be revealed by what has come to be called soft tissue placentography, they aroused interest but at first no great enthusiasm. Doubtless this was because the claims were too high and were, as we now know, vitiated by some serious inaccuracies.
In 1940, Dippel and Brown set the new method squarely before obstetricians, and they and later workers-not least Dr. Reid by his present work-have put the method on a sound foundation.
Ten years ago I started to test the method in the Nuffield Department of Obstetrics and Gynecology at Oxford. Soon I began to realize that the definition of the placental site as stated by the early workers was much too vague. Dippel and-Brown had been content to describe it thus: "The placenta is localized in the region where the structure between the outer uterine wall and the fcetal soft parts are definitely increased in thickness." I soon found that amniotic fluid even when present in normal quantity would in some circumstances fulfil this definition and so constitute a major pitfall in diagnosis.
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A series of experiments, some of which I shall now mention, showed that the uterine wall, the placenta and the amniotic fluid all threw shadows of indistinguishable density.
(1) The placenta, after delivery, was suspended, cuplike, in order to show, on lateral X-ray projection, its inner wall. A second X-ray was then taken after pouring amniotic fluid into the placenta. In the resulting radiograph the presence of the fluid caused a complete disappearance of any trace of the inner placental surface.
(2) When radiographing the pregnant abdomen in a case showing a thickened anterior uterine wall, the effect of external pressure was noted. There was a great reduction in the thickness of the shadow which indicated, it seemed, that in the case under observation, part at least of the shadow was composed of amniotic fluid.
(3) Most convincing of all was the injection of air into the amniotic sac, and the obtaining of a radiograph with the patient so positioned that the air was caused to float into the area of thickened uterine wall. This experiment, repeated in several cases, clearly showed that certain uterine thicknesses coming within Dippel and Brown's definition of placental site were, without any doubt, amniotic fluid shadows and nothing else.
At that time I was chiefly concerned in drawing attention to the need for a stricter definition of what could safely be accepted as, and what could not be safely accepted as, a placental shadow; -and a paper on this subject was in-due course published in the American Journal of Obstetrics and Gyna?cology.
More recently, Dr. Reid has taken up the subject afresh in Oxford, and has acquired high skill in diagnosing placental shadows and in differentiating them from other forms of uterine wall thickening. In particular, he has made use of the effect of gravity on the foetus in order to disperse any amniotic fluid from a supposed placental area. His second method, applicable to cases of placenta praevia, is quite distinct from the first although allied to it. By it he demonstrates a constant displacement of the foetal head from sacral promontory, or pubes, or both, in accordance with the position of the placenta-which displacement remains unaltered even when the woman is X-rayed in changed position.
What does elaborate radiography do that a simple clinical examination of the abdomen will not do? It can be contended that, so far as the diagnosis of placenta prnvia is concerned, the evidence we have heard is nothing more than a roundabout way of showing what every good clinician already knows-namely, that placenta previa has as a cardinal sign the non-engagement of the feetal head in the pelvic brim and a refusal of that head to sink into the brim when it is manipulated over the region. Now, if every case of placenta previa was typical, and if the placenta always reached well down into the pelvis, and if the patient was always thin and easily palpated, and if every obstetrician had great clinical experience and fine judgment-then the pursuit of the placenta with an X-ray tube would be merely an entertaining, and possibly harmless, academic pastime. But as everyone knows, these conditions do not always obtain; and, speaking for myself, I have often been glad to have the radiologist's help. And the evidence may be valuable when it is in the negative, as well as when it is in the positive sense. Important indeed it is to know that the placenta is in the previa position; but, faced with the management of a case of undiagnosed ante-partum limorrhage, it may also be very helpful to learn that a major degree of placenta pravia can be safely excluded.
Proceedings of the Royal Society of Medwicne
Previous observations on the circulatory physiology of the placenta by Barcroft and others are open to the objection that in reality uterine blood flow was studied, and the order of magnitude of flow in the placenta was deduced therefrom. These methods, moreover, were not readily applicable to the human subject.
In an attempt to obtain direct information in the human it seemed, therefore, necessary to be able to locate the placenta in the uterus before -birth of the child, and without the necessity for general anesthesia and laparotomy, so that blood samples could be obtained from its site for analysis.
At first thought we turned to soft tissue radiography, but there were various technical difficulties which prevented our using this method. Knowing that radio-active iodine could be used to outline the thyroid, it was decided to use a non-persistent tracer element, and Na24 seemed most suitable for our purpose. This isotope, which has a half-life of sixteen hours or so, is readily diffusible and rapidly excreted.
For advice as to dosage I am indebted to Dr. Constance Wood, Director of the M.R.C.
Radiotherapeutic Research UJnit at Hammersmith Hospital.
METHOD Approximately 50 microcuries of radio-active sodium Na24, in the form of 5-20 ml. of sterile isotonic saline, are injected into a suitable antecubital vein. After allowing about thirty seconds for the Na24 to mix in the blood stream, radioactivity measurements are made over the abdominal region. For this purpose a counter tube, without lead shield but with the window screened to prevent entry of particles, is used in conjunction with a counting rate meter.
A mains operated instrument has also been found to be satisfactory, though not so convenient.
The counting rate over the area of the uterus and other regions is measured with the end of the counter tube in contact with, and with the axis normal to, the skin. From time to time the counter is placed over the heart, and the observed reading taken as a reference level. The counting rate over the fundus of the uterus is about i to i of that observed over the heart, and is slightly higher on the right side owing to the radiation from the liver. The observed counting rate decreases rapidly towards the lower uterine pole, and over the lower segment of the uterus it is only one-fifth of that over the heart.
The method depends on the fact that the placenta is essentially a pool of blood and therefore represents a local accumulation of Na24 so long as the bulk of the isotope remains in the circulation. However, since the administered Na24 rapidly diffuses out of the vascular system (Burch, Reaser and Cronvich, 1947) useful observations can only be obtained within a few minutes of injection.
When the placenta is situated on the anterior wall of the uterus its site is indicated by a region where the counting rate is considerably higher than that over the uterus generally, and is almost equal to that observed over the heart. If such a region is not found, it is concluded that the placenta is located on the posterior wall. In cases of posterior location where the placenta is not centrally situated, it is usually possible to find out on which side it lies by differences in the counting rate; but the counting rates observed will be considerably lower than that found over the heart.
The actual position of the placenta was subsequently determined by Caesarean section, manual removal, or free aspiration of blood from the supposed placental site. In some cases, where free aspiration had been obtained, the placental site was confirmed by one of the other methods. Indeed, so striking was correlation between the findings by the aspiration method and those on Cesarean section and manual removal that we came to regard free aspiration of blood as definite evidence of the presence of the placenta at that point.
In the case of complete posterior position of the placenta, where there was no part to be detected on the anterior wall of the uterus, no attempt at aspiration could be made, and the case was discarded as not suitable for our purposes.
RADIATION DOSAGE
Radioactive sodium administered intravenously is known to be rapidly distributed in a uniform manner in the extracellular fluid throughout the body (Burch et al., 1947) . Assuming uniform distribution, and neglecting loss by excretion, the total radiation dose received by the tissues of both mother and feetus when 1 ,tC of Na24 per kilo body-weight is used, can be shown to be approximately 0-1 equivalent roentgens (Marinelli, Quimby and Hine, 1948) . This is the currently accepted maximum permissible daily dose (Medical Research Council,
CASES OF SPECIAL INTEREST
In 3 cases of intra-uterine death no localization could be obtained long before Spalding's sign became positive. This suggests that the placental circulation had shut down. It might therefore be useful as a test of intra-uterine death.
In 2 cases of antepartum haemorrhage the placenta was predicted as fundal. Accidental hiemorrhage was predicted and was subsequently confirmed by Ct-sarean section.
In 3 cases of antepartum hamorrhage, placenta praevia was predicted and confirmed at examination under anesthesia and Casarean section, but these were all anterior placentas.
Discussion.-The method described was developed primarily for research purposes, but it was natural to hope that it might find an application in the diagnosis of placenta previa. Eyen with the limitation of equipment at present available it has sometimes been possible to show, by virtue of high readings obtained over the lower uterine segment, that the placenta has a low insertion, but failure to obtain these high readings does not, in our opinion, exclude placenta prxvia. It must be remembered that the nearer the symphysis, the greater the amount of fat intervening between the counter and the uterus, and the ovoid shape of the uterus results in the lower pole being still further away from the counter.
Over the lower part of the abdomen the counting rate is usually considerably lower than that at the fundus. Where this decrease is not obtained, it is reasonable to suppose that the placenta is present. In other cases of placenta praevia, however, the low-lying portion is thin and membranous, and could not be expected to contain as much blood as the upper, thicker portion, so that a positive result is not obtained.
Nevertheless, in spite of the relative crudity of this technique the results have been sufficiently correct to encourage the hope that it may be possible to use radio-active isotopes in the clinical diagnosis of placenta prxvia.
For the purpose of obtaining maternal blood from the placenta in situ, however, the method is simple and adequate, and 5 to 10 ml. of maternal placental blood can be obtained by aspiration.
In closing, I would offer a word of warning to anyone who might be tempted to use the method of aspirating blood from the placenta.
The needle should not be advanced too rapidly, and aspiration must be attempted with each advancement. On one occasion, early in this series, the child was born markedly anvmic, and old blood was present in the amniotic fluid. On careful examination of the amniotic surface of the placenta it seemed that the point of the needle had torn a feetal vein on the amniotic surface of the placenta. This is the only untoward result we have had. The child was transfused and made a good recovery.
SUMMARY
The various methods of locating the placenta in the intact human uterus are briefly -reviewed, and a-simple-new method is described in which radio-active sodium is used. This method is at present chiefly applicable to the problem of obtaining maternal placental blood for analysis and is of little value in the diagnosis of placenta previa but the possibility of development of an isotope method of diagnosis of placenta praevia is envisaged.
It is also found that the failure to obtain any localization of the placenta is strongly suggestive of foetal death in utero.Î am indebted to Professor James Young and later to Mr. Charles Read for the clinical facilities for this. work, and I would record with pleasure the constant assistance of Mr. Veall of the M.R.C. Radio-elements Research Laboratory.
